Abstract
Introduction

46
The human brain is a highly demanding organ using 15% of the total cardiac output and ~ 47 recommendations (43). All CCA, ICA and VA recordings were screen captured and stored as Global cerebral blood flow (gCBF) was calculated using the following formula: ECG and MCAv mean were sampled continuously at 1000 Hz using an analogue-to-digital 142 converter (Powerlab, 16/30; ADInstruments, Colorado Springs, CO, USA) and data were 143 interfaced with LabChart (Version 7), and analyzed offline.
144
Study protocol
145 Sherpa children were either tested in Thame (3800 m, Thame Community Health Clinic,
146
Thame, Nepal) or in Khunde (3840 m, Khunde Hospital, Khunde, Nepal) . Children from sea-147 level were tested in Kelowna (344 m, Kelowna, Canada). Before any measurements were taken, 148 children were rested in a supine position for at least 10 min. Thereafter, measurements were taken 149 supine over a 15 min period while volumetric flow measurements of the CCA, ICA and VA were 150 assessed consecutively.
151
Data and statistical analysis 152
Values were taken as an average over at least 1 minute. Using a two-way ANOVA all 153 outcome measures were tested for a sex effect; however, since the results revealed an absence of difference between girls and boys, data were therefore pooled together. the relevance underlying the findings of this study.
209
Comparisons with previous studies: Our results are broadly consistent with a recent study 210 reporting a lower gCBF in Tibetans born and raised at 3200-4500 m compared to Tibetans living 211 at sea-level for two years (30). The difference in gCBF is somewhat smaller compared to the 212 present study (~15% vs. ~ 30%) -that may be explained due to (i) the inclusion of data of adults,
213
(ii) that the comparison was performed between the same ethnicity or (iii) differences in diameter 214 evident in our dataset. Estimating gCBF using the diameter adjusted ICA and VA mean flows,
215
attenuates the difference in gCBF between the Sherpa children and sea-level children to ~ 15%.
216
Similarly, an unpublished dataset comparing adults residing at sea level and adult Sherpas at high 217 altitude confirms the lower gCBF in the adult Sherpa population (22 shows no relationship between whole body and cerebral metabolism (32), and corroborates our 260 findings that whole body VO 2 plays a minimal role in the variability in gCBF.
261
At sea-level, changes in arterial PCO 2 is well-known to be the major regulator of CBF (27, 51). for differences in size, it is impossible to fully overcome this limitation. To partially consider this 328 influence, in a subset of the study cohort, we matched children for size. The subset analyses 329 which was independent of size differences supported the lower CBF in Sherpa children compared
330
to children residing at sea-level. Calculating predicted aPHV to estimate the biological age in the 331 Sherpa children yields an additional limitation as a slower growth rate has been reported for this 332 population (44). Thus our biological age calculation most likely has overestimated the biological 333 age of the Sherpa children. A further consideration is that both groups of children were tested at 334 the altitude where they were born and raised. For future studies, comparing these children at the same altitude, via acclimatizing sea-level residents to high altitude, or by deacclimatizing high 336 altitude residents to sea-level, would lead to further insight to long term adaptation to a hypoxic 337 environment in children. .05 compared to children from sea-level.
